total reflection are observed through the telescope UG-u-O which turns with the vertical circle V: For convenience of observation, the telescope is so shaped that the rays, after three total reflections within it, always emerge horizontally. The objective of the telescope is so arranged that it compensates the refraction due to the spherical surface K of the rays reflected from the crystalline plate. It forms, therefore, sharp images of the curves.
The method of total reflection is the simplest for the determination of the principal indices of refraction of a crystalline plate. These indices are obtained at once from the maximum or minimum values of the angles of incidence which correspond to the two limiting curves.
Thus if 0 denotes the angle of incidence corresponding to a limiting curve for any azimuth $ of the plane of incidence (cf. Figs. 88 and 89), then the line ArAz = V : sin 0; for BAZ •=. V (the velocity in the surrounding medium), and A^A2 is the distance of the point Al from a line which is tangent to the curve of intersection of the wave surface constructed about Al with the bounding surface G. Maximum and minimum values of the limiting angles 0, i.e. of the line A^^, coincide necessarily with maximum or minimum values of the length of the ray A^T (cf. Fig. 89), as can be easily shown by construction. In fact in this case A^A^ coincides with the ray A^T, since the tangents must be perpendicular to the radius vector A^T when this has a maximum or minimum value. The length AVTof the ray has now in every plane section of the wave surface the absolute maximum a and the absolute minimum c. For it appears from the equation of the wave surface (cf. page 327) that $S must always lie between a and c, since otherwise the three terms of equation (53) would have the same sign and their sum could not be zero. On the other hand it is also evident that in every plane section G of the wave surface SS reaches the limiting values a and c, for, from Fig. 85, 9S attains the value a at least in the line of intersection of G with the jj/^-plane; since in the jj^-plane one velocity hasies.
